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1.0 INTRODUCTION

Harding Lawson Associates (HLA) has
prepared this risk assessment (RA) Work Plan
for Van Waters & Rogers Inc. (VW&R),
Kirkland, Washington, for the Preliminary
Study Area (PSA), Boise, Idaho (Plate 1). The
original scope of work for the RA was
presented in Exhibit #1, Work Plan,
Preliminary Study Area Investigation, Boise,
Idaho, dated September 8, 1992 (HLA, 1992a).
This Work Plan has been prepared to fulfill a
condition of the Consent Order dated

October 9, 1992 (PSA Order), between VW&R
and the State of Idaho Department of Health
and Welfare (IDHW), Division of
Environmental Quality (Department;

IDHW, 1992a).

The Work Plan describes the approach for
conducting the PSA RA. The objective of the
RA is to evaluate potential threats to human
health and the environment from exposure to
chemicals detected in groundwater and surface
water in the PSA. The RA will also identify
preliminary remediation goals (PRGs) to be
included in the PSA Remedial Action Plan
(RAP). The RAP will describe corrective
measures, if any, to be implemented in the
PSA to protect human health and the
environment.

The PSA is an area to the northwest (i.e.,
downgradient) of the Boise Towne Square
Mall (Mall). This Work Plan divides the
vicinity of the Mall and PSA into four areas
based on proximity to a potential source of
contamination (e.g., soil), interim remedial
measures performed and in operation, current
and future land uses, and the chemical
concentrations in groundwater (Plate 2). The
criteria used to delineate Areas 1, 2, 3, and 4
are further discussed in Section 2.1.

The Mall is identified as Area 1 and is being
evaluated independently (including an RA) as
a condition of a separate Consent Order
between VW&R and the Department (Boise
Mall Order). A final Mall RA Work Plan was
prepared and approved by the Department
(HLA, 1993b), and the Mall RA is underway.
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The PSA RA will evaluate the other three
areas. The Mall RA results as they pertain to
the PSA will be summarized in the PSA RA;
therefore, data available for the Mall are also
discussed in this Work Plan for completeness.
Areas 2 (Westpark Area) and 3 comprise the
portion of the PSA where tetrachloroethene
(PCE) concentrations in groundwater exceed
the maximum contaminant level (MCL) of 5
micrograms per liter (ug/l; referred to as the
Affected Area). Area 4 is the area adjacent to
the Affected Area. Possible health risks will
be evaluated separately for each of the areas to
facilitate making risk management decisions
for the PSA and the Mall.

Table 1 presents a conceptual model
identifying possible complete exposure
pathways and summarizing possibly affected
media (e.g, soil), potential chemical release
mechanisms (e.g., volatilization), and chemical
sources (e.g., groundwater plume) related to

- Areas 1, 2, 3, and 4 (Section 5.0). The RA for

the Mall will address exposure pathways
associated with possible ingestion of and
direct contact with soil, and inhalation of
vapors from soil and groundwater which
might diffuse into indoor and outdoor air.
The PSA RA will address possible exposure
pathways associated with groundwater and
surface water for both human and possible
ecological receptors. The rationale for
addressing these exposure pathways is
presented in Table 1 and discussed further in
the Mall RA Work Plan (HLA, 1993b) and this
PSA Work Plan (Section 5.0).

The site description and history and data
collected from the four areas are presented in
Section 2.0. Sections 3.0 and 4.0 provide a
preliminary exposure analysis. Section 5.0
presents the proposed scope of work to
conduct the PSA RA based on the information
presented in Sections 2.0 through 4.0. The
schedule for completing the PSA RA is
presented in Section 6.0, and references cited
in this Work Plan are listed in Section 7.0.

Harding Lawson Assoclates 1



2.0 BACKGROUND

2.1 Site Description and History

From approximately 1973 to 1983, VW&R
operated a small chemical distribution facility
in a portion of a warehouse on Friendly Drive,
Boise, Idaho. Today, a Pier 1 Imports store at
140 Milwaukee Avenue occupies the general
area of the former VW&R facility which is
approximately 1,200 feet (ft) from the
intersection of Cole and Franklin roads

(Plate 3). A 6,000-gallon aboveground storage
tank (AST; Plate 3) used to store PCE was
located in an outdoor storage area at the
eastern end of the former warehouse.

Beginning in approximately 1987, the area
west and north of the former VW&R location
was commercially developed. Projects include
the Mall, a portion of a Westpark Shopping
Center Associates (Westpark) development
(property bounded by Emerald Street,
Westpark Drive, Milwaukee Street, and
Benjamin Lane and Emerald Street), a
development by Walla Walla Shopping Center
Associates, other retail stores, light commercial

buildings, and high density housing.

Since 1987, several environmental
investigations have been performed in the
vicinity of the Mall. During development of
the Westpark Center, PCE was detected in soil
and groundwater samples. The PSA was
identified for study by VW&R because PCE
was detected in some private wells in that
area. The PSA includes the theater property
west of the 140 Milwaukee Avenue Area and
the area northwest of the Mall property
(Plate 2). The PSA is generally bordered by
North Five Mile and Hampton roads to the
west, Sunflower Lane to the northwest, and
the area between Emerald Street and the
Union Pacific Railroad to the south (Plate 1).
A suspected source of PCE contamination in
the PSA is the former AST at the former
VWER facility.

Summaries of field investigations and data
collected by HLA and others between 1987
and early 1992 in the Mall and PSA are
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presented in Exhibit #3, Work Plan, Boise
Towne Square Mall Supplemental Investigation
and Final Remediation, dated September 8,
1992 (HLA, 1992b). Ongoing investigations
and RAs are being conducted. In 1992, the
Department issued a Project Fact Sheet
(Appendix) on PCE (referred to as "Perc”) to
water users in the PSA stating, in part (IDHW,
1992a, b):

The Department ... has
identified ... perchloroethylene
or Perc in private wells. ...
Anyone living in the affected
area -- and using water from a
well -- will be offered a free
hookup to Boise Water Corp.'s
public water lines. ... It is safe
to water your garden with
water contaminated with Perc.

However, because Perc evaporates and
can be inhaled, watering should be
done outdoors or in a well-ventilated
space. Health officials advise against
using water containing Perc (PCE) for
any purpose indoors.

Since 1990, a ground water
treatinent system has been
operating in an area near the
intersection of Benjamin Lane
and Emerald Street. This
system has already treated
about 190 million gallons of
ground water containing Perc.
The state will be working to
identify any additional sources
and will work with all
responsible parties to perform
the necessary investigation and
cleanup.

The sections that follow describe the Mall
(Area 1) and the PSA (Areas 2, 3, and 4). The
criteria used to identify Areas 1, 2, 3, and 4
and the available analytical data for each area
to be used in preparation of the RAs are
discussed below. Although the Mall RA is

Harding Lawson Assoclates 2




Background

being prepared separately, the Mall is
discussed to present more current information
than that presented in the Mall RA Work Plan.

2.1.1 Area 1: Mall

Area 1 consists of the Mall, the Mall parking
lot, and other retail establishments associated
with the Mall (Plates 2 and 3). The RA for the
Mall is being completed separately as specified
in the Boise Mall Order and as shown in
Table 1, specifically addresses exposure
pathways related to soil. The current and
expected future land use and zoning for the
Mall are commercial. Workers (construction,
maintenance, and other Mall employees) and
shoppers including children and adults are
Ppresent at times in Area 1. Potential
ecological receptors within this area, if any,
will be identified in the Mall RA (HLA, 1993b).

Groundwater beneath the Mall is not currently
used for residential, agricultural, or industrial
purposes; water used at the Mall is supplied
by Boise Water Corporation. Groundwater
downgradient of the Mall is being addressed
in the PSA RA as Areas 2, 3, and 4.

The former VW&R facility was located on the
south edge of Area 1. Currently, VW&R is
operating a soil vapor extraction (SVE) system
in the vicinity of the former AST location
{Plate 3).

2.1.2 Area 2: Westpark Area

Area 2 is a portion of the area directly west of
the Mall property generally bounded by
Westpark Drive to the south, the South Slough
to the west, commercial property directly
north of Emerald Road to the north, and the
Mall property to the east. The current zoning
for Area 2 is commercial. One parcel in

Area 2 directly west of the Mall property is
zoned as open space. Current and expected
future land use in Area 2 is commercial.
Workers {office, construction, and
maintenance), shoppers and visitors (including
adults and children) are present at times in
Area 2. Potential ecological receptors, if any,
will be identified in the PSA RA (Section 5.7;
Task 7).
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Two private wells are known to exist in

Area 2. One is located in a business park and
is used for irrigation purposes only; water uses
from the other well will be identified during
preparation of the RA. Drinking water is
supplied to Area 2 by the Boise Water
Corporation.

Westpark and the Departiment agreed in
January 1989 to a Consent Order to address
PCE detected in groundwater beneath the
Westpark property. The Order incorporated a
cleanup plan which proposed groundwater
pumping and treatment using air stripping to a
achieve cleanup level of 10 ug/l. Groundwater
treatment has been underway since March 12,
1990. Treated groundwater is discharged to
the South Slough irrigation collection/recharge
system operated by the Nampa and Meridian
Irrigation District (SRM, 1988; 1989). The
location of the treatment system is shown on
Plate 2.

2.1.3 Area 3: Downgradient of
Westpark Area

Area 3 includes the Affected Area northwest
(downgradient) of Area 2. Land uses in Area 3
are residential, agricultural, and commercial.
Residents (including adults and children),
farmers, and office/commercial workers are
present in Area 3. Groundwater in this area is
currently used primarily for agricultural and
industrial purposes, with limited residential
use.

2.1.4 Area 4: Outside the Affected
Area

The wells outside the Affected Area (outside
Areas 2 and 3), will be addressed as Area 4.
Land uses in Area 4 are residential,
agricultural, and commercial. Residents
(including adults and children), farmers, and
office/commercial workers are present in
Area 4. Groundwater in this area is currently
used primarily for agricultural and industrial
purposes, with very limited residential use.

2.2 Chemical Characterlz_atlon

This section summarizes the analytical data
available and to be considered in evaluating

Harding Lawson Assoclates 3
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potential threats to human health and the
environment associated with Areas 1, 2, 3,
and 4. Information from the Mall RA Work
Plan (HLA, 1993b) is updated and discussed as
appropriate. As previously stated, even
though the RA for Area 1 is being completed
separately from the PSA, Area 1 is also
discussed for completeness. Details of the site
characterization and evaluations of the nature
and extent of the chemicals in these areas are
not presented here; documents containing this
information are identified, as appropriate.
Although chemical concentrations reported by
other parties exist for each area, only the
concentrations presented below are expected
to be used in the RA. Data summaries
presenting the number of detections, number
of analyses, frequencies of detection, and
minimum and maximum concentrations for
each chemical analyzed are presented in
Tables 2 through 8. The arithmetic mean of
the concentrations and the 95 percent upper
confidence limits (UCL) of the arithmetic
mean are also presented for each chemical.
Mean and UCL concentrations were computed
using one-half the detection limit as the
analyte concentration for samples in which the
analyte was not detected. These data are
further discussed below.

2.2.1 Area 1: Mali

Tables 2, 3, and 4 summarize the data
currently available for soil, groundwater, and
soil gas, respectively, for use in the Mall RA.
These tables incorporate more recent analyses
than those presented in the Mall RA Work
Plan (HLA, 1993b, i.e., additional validated
data collected subsequent to the Department's
approval of the Mall RA Work Plan). The data
available for the Mall are discussed below.

2.2.1.1 Soll

In November 1991, soil samples were collected
from four soil borings at the Mall. The
analytical results were presented in a report to
the Department dated December 17, 1991
(HLA, 1991b), and are summarized in Table 2.

K30779-H
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2.2.1.2 Groundwater

In 1991, eight monitoring wells were installed
at the Mall; two were installed and sampled
for the Department (Chen-Northern, 1991;
Conde, 1991) and six were installed and
sampled by GZA for the Mall owners

(GZA, 1991). In June 1992, the six GZA _
monitoring wells were sampled by Industrial
Health Incorporated - Environmental

(IHI, 1992). The results of the chemical
analyses reported by GZA are considered
unusable for RA purposes because
nonstandard sampling and analysis procedures
were used. Groundwater data generated by
IHI and the State may be used in the Mall RA
to increase the sample size of the VW&R/HLA
dataset described below. Presently, Table 3
does not include GZA, IH]I, or State data.

Groundwater data were collected by VW&R
and HLA at the Mall during several
investigations. In September 1991,

HLA collected groundwater samples from two
State of Idaho wells (State MW-1 and

State MW-2) on the Mall property

(HLA, 1991a). In February 1993, groundwater
samples were collected from two GZA wells
(GZ-4 and GZ-6), and the results are presented
in the Quarterly Progress Report,
January-March 1993 (HLA, 1993c). In March
and April 1993, two wells were installed at the
Mall by HLA for VW&R (MW-1 and MW-2).
Groundwater samples were collected from the
borings for the wells as the boreholes were
drilled and from the completed monitoring
wells. Analytical results are presented in the
Pilot Boring Program Summary (HLA, 1993d).
Additional groundwater information will be
generated during the proposed
monitoring/extraction well installation at the
former AST location (HLA, 1993f). Analytical
data from the upcoming investigation will be
evaluated in the Mall RA.

2.2.1.3 Soil Gas

Soil gas surveys were conducted at the Mall in
September 1991 and November 1992. The
results of the September 1991 investigation
were presented in the Soil Gas and
Groundwater Investigation report (HLA, 1991a).
Summaries of both the 1991 and 1992 soil gas

Harding Lawson Assoclates 4
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investigations are presented in Supplemental
Pilot Boring Sampling and Analysis Plan

(HLA, 1993a). Soil gas concentrations
presented in those documents are summarized
in Table 4.

2.2.2 Area 2: Westpark Area

Table 5 summarizes available groundwater
data for Area 2 that will be evaluated in the
PSA RA. Special Resource Management, Inc.
(SRM), conducted several investigations to
evaluate the extent and source of PCE detected
in soil and groundwater is the area

(SRM, 1988; 1989). As part of the Consent
Order between Westpark and the Department,
a groundwater treatment system began
operating in March 1990 (Plate 2).
Groundwater monitoring is conducted and
reported to the Department quarterly during
system operation. SRM groundwater data are
included in Table 5, and will be used in the
PSA RA.

In February 1993, HLA and VW&R collected
groundwater samples from five SRM
monitoring wells. Analytical results were
reported in the Quarterly Progress Report for
January-March 1993 (HLA, 1993c).

In August 1992, HLA and VW&R collected
groundwater samples from a well in Area 2
used for landscape irrigation at a business
park. Results of that sampling event were
described in the Initial Groundwater Sampling
Report (HLA, 1992d). In March 1993,
groundwater samples were collected from a
well on Ash Park Lane by the Department.
These data will be used in the PSA RA.

2.2.3 Area 3: Downgradient of
Westpark Area

Table 6 summarizes available groundwater
data to be evaluated in the PSA RA for Area 3.
Groundwater samples have been collected
from wells in Area 3 since approximately
1990. Groundwater data to be used for the
PSA RA were collected by HLA and VW&R as
part of the Initial Groundwater Sampling
Event (HLA, 1992d) and Baseline Sampling
Event (HLA, 1993c). One well designated as
the Index Well has been sampled during each

K30779-H
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sampling event, and several additional times
by HLA and/or VW&R. The data from the
Index Well samples are not consistent with
other well data in Area 3; therefore, data from
this well are not presented in Table 6. The
well will be evaluated separately since the
measured groundwater concentrations range
from 130 to 750 ug/l for PCE. As shown in
Table 6, PCE concentrations detected in
samples from all other wells in Area 3 range
from 1.0 to 35 pg/l. The Index Well is
scheduled to be sampled in November 1993 as
part of a quarterly sampling event; these data
will be evaluated in the PSA RA.

2.2.4 Area 4: Outside the Affected
Area

Data from areas outside the Affected Area
were collected as part of the Initial
Groundwater Sampling Event (HLA, 1992d)
and Baseline Sampling Event (HLA, 1993c);
the well data to be used to evaluate Area 4 are
PCE concentrations less than the MCL of 5 pg/l
(Table 7). Wells in which PCE has been
detected above the analytical detection limit
but below the MCL of 5 ug/l are sampled
quarterly in accordance with a Consent Order
negotiated between VW&R and the Department
(Water Supply Order). These wells were
sampled in May 1993 and again in

August 1993. The results of these sampling
events were reported in the Quarterly Progress
Report for April - June, 1993 (HLA, 1993e) and
Quarterly Progress Report for July through
September, 1993 (HLA, 1993i). These wells are
scheduled to be sampled again in

November 1993; these analytical results will
be used in the PSA RA. Two additional
monitoring/extraction wells and one
monitoring well are proposed for installation
at the leading (most downgradient) edge of the
Affected Area and between the Affected Area
and Bali Hai Community Well, respectively
(HLA, 1993h). Data to be obtained during the
installation of these wells and from samples
collected from the completed wells will be
included in the RA.

2.2.5 Surface Water

In April 1992, VW&R and the Department
collected surface water samples from eight
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locations along the South Slough, and in

July 1993, VW&R and HLA collected surface
water samples from the South Slough. Results
of both the April 1992 and July 1993 sampling
events were presented in a letter to the
Department dated August 3, 1993 (HLA,
1993g). These data are presented in Table 8
and will be used in the PSA RA. Some
surface water sample locations are within
Areas 3 and 4; those data will be addressed
separately in interpreting Area 3 and 4
groundwater issues related to surface water.

K30779-H
December 28, 1993
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3.0 PRELIMINARY LIST OF CHEMICALS OF POTENTIAL CONCERN

A list of chemicals of potential concern
(COPCs) will be finalized in accordance with
EPA guidelines (EPA, 1989a; 1990c) during
preparation of the RA (Task 3, Section 5.3),
based on the data identified as being useable
for the RA (Task 2, Section 5.2). COPCs are
those chemicals for which quantitative risk
estimates will be developed. COPCs will be
selected to represent the most prevalent,
mobile, persistent, and toxic site-related
chemicals for evaluation of their potential
threats to human health and the environment.

The maximum detected groundwater
concentrations of 1,2-DCE (total, includes the
cis and trans isomers), PCE, and
trichloroethene (TCE) are equal to or above the
state and federal MCLs (Tables 3, 5, 6, and 7).
Therefore, these three chemicals are expected
to be evaluated in the PSA RA. Ethylbenzene
and vinyl chloride, listed as COPCs in the
Mall RA Work Plan, (HLA, 1993b), are no
longer considered COPCs for Area 1: vinyl
chloride has not been detected in soil or
groundwater in Areas 1, 2, 3, and 4, and
ethylbenzene is not related to the PCE plume
in the PSA.

Medium- and chemical-specific federal- and
State of Idaho-established concentrations
previously identified in the Mall RA Work
Plan (HLA, 1993b), collectively called
screening concentrations, are presented in
Table 9 for the three COPCs (EPA 1990b,
1991a, 1992d; IDWR, 1992). These
concentrations are presented for screening
purposes only and should not be considered as
applicable or relevant and appropriate
requirements (ARARs) or target remediation
goals for soil and groundwater. EPA-
established critical toxicity values identified in
the Mall RA Work Plan (HLA, 1993b) are
presented in Table 10 for the three COPCs.

K30779-H
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4.0 PRELIMINARY EXPOSURE ANALYSIS

4.1 Introduction

A preliminary qualitative exposure assessment
was conducted to evaluate the likelihood of
occurrence and importance of potential
exposure pathways at or near the site which
may be complete. An exposure pathway links
the source of a chemical with a receptor. An
exposure pathway is considered complete and
exposure is possible only if all of the following
components are present:

* A chemical source or exposure medium

* A release and transport (i.e., migration)
mechanism

* A receptor
* An exposure point
* An exposure route.

Exposure pathways which may be complete
and are related to Areas 2, 3, and 4 are
identified in Section 4.7, Table 11. Exposure
pathways related to Area 1 were presented in
the Mall RA Work Plan (HLA, 1993b). The
following discussions pertain to the exposure
pathways identified for Areas 2, 3, and 4 only.

A complete exposure assessment will be
presented in the PSA RA as discussed in
Section 5.5.

4.2 Chemical Sources

The AST used to store PCE at the former
warehouse of the VW&R facility is a suspected
source of soil contamination in Area 1 and
subsequent groundwater contamination in
Areas 2, 3, and 4. The groundwater will be
considered the source of chemicals in Areas 2,
3, and 4 and addressed in the Mall and PSA
RAs as summarized in Tables 1 and 11.
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4.3 Refease and Transport
Mechanisms

Chemicals in groundwater can be released to
the environment via volatilization into air, use
of production wells for irrigation, groundwater
discharge into surface water bodies, and
surface water recharge to groundwater. The
rate and magnitude of these releases depend
on such factors as chemical concentrations in
groundwater, aquifer properties, and the
physical and chemical properties of the
chemical (Table 12). Possible migration
pathways related to the COPCs and other
related chemicals in groundwater are briefly
discussed below.

4.3.1 Migration Into Air

As discussed in the Mall RA Work Plan (HLA,
1993b), COPC vapors may migrate from
groundwater to ambient air. As with the Mall
RA, potential air-related exposure pathways
will be evaluated in the PSA RA (Tables 1 and
11).

4.3.2 Migration Into Groundwater and
Surface Water

Possible exposure pathways associated with
the groundwater will be evaluated further in
the PSA RA. The water solubility of the three
COPCs detected in soil in Area 1, a potential
source of chemicals in groundwater in the
PSA, ranges from 150 to 1,100 mg/l (Table 12;
EPA, 1986b) indicating the COPCs are
susceptible to being introduced into
groundwater by infiltration (e.g., rainwater).
Although the tendency for these chemicals to
volatilize to the air is greater than their
tendency to remain dissolved, some
competition between these processes will
occur, and some chemicals will remain in the
water, as indicated by the analytical chemistry
data (Tables 3, 5, 6, 7). Infiltration was not
considered a major migration pathway in areas
1, 2, 3, and 4. Infiltration of COPCs in soils is
greatly reduced because of barriers such as the
buildings and pavement over Area 1.
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Additionally, the SVE treatment system in
Area 1 is reducing chemical concentrations in
soil, thereby reducing chemical migration from
soil to groundwater in Areas 2, 3, and 4, as
well as Area 1. Chemical concentrations in
groundwater are not expected to exceed those
reported in Tables 5, 6, and 7.

The physical and chemical properties of the
COPCs and hydrogeologic conditions at the
PSA indicate that groundwater may discharge
into surface water bodies and surface water
may recharge groundwater. The analysis of
surface water samples indicate PCE is present
in the South Slough (Table 8). Possible
exposure pathways associated with COPCs
detected in surface water will be further
evaluated in the PSA RA. Possible exposure
pathways such as inhalation of vapors from
the slough were not presented in Table 11
because further evaluation of the
hydrogeologic conditions and possible human
and ecological receptors is needed.

4.3.3 Physlcal, Chemical and
Biological Fate

Biological and chemical processes that occur
in the soil and other media may influence the
ultimate fate of the three COPCs (Plate 4). For
example, under aerobic (oxygen-rich)
conditions in the presence of methane, PCE
can degrade to TCE, then to DCE, and then to
VC (Wilson and Wilson, 1984); however, the
extent and rates of these reactions are complex
and difficult to predict. Degradation under
anaerobic (oxygen-depleted) conditions has
also been observed (Bouwer et al., 1981;
Kobayashi and Rittman, 1982). The
transformation progresses from PCE to TCE to
1,1-DCE, to VC, all ethene molecules with
four, three, two, and one chlorine atoms,
respectively (Parsons et al., 1984; Cline and
Viste, 1984). The data summarized in Tables 1
through 8 indicate that some, if not all, of
these processes have been taking place in soil,
groundwater, and surface water. These
processes be further evaluated in the RA;
however, the treatment systems in place in
Areas 1 and 2 are expected to reduce the
concentrations of VOCs and their degradation
products in soil and groundwater.

K30779-H
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4.4 Potential Receptors

The users of groundwater in Areas 2, 3, and 4
identified in Sections 2.1.2, 2.1.3, and 2.1.4
will be considered for evaluation as potential
receptors, as shown in Table 11.

4.5 Exposure Points

An exposure point is a location where an
individual or population (i.e., a receptor) could
potentially be exposed to chemicals originating
at the site. Hypothetical receptor locations for
which exposure point concentrations may be
estimated in each medium of concern will be
identified in the PSA RA.

4.6 Exposure Routes

An exposure route is the way in which a
chemical comes in contact with or is absorbed
by an organism. Exposure routes by which
potential receptors might be exposed include
inhalation (of vapors in air), ingestion (of
groundwater) and dermal contact (with
groundwater). These three routes will be
considered in the RA.

4.7 Possible Complete Exposure
Pathways

Based on this preliminary analysis, four
possibly complete exposure pathways will be
considered for evaluation in the PSA RA
(Table 11):

* Inhalation of vapors resulting from
volatilization of chemicals in groundwater
by commercial workers in Area 2 and
residents in Areas 3 and 4

* Ingestion of groundwater as a drinking
water source by commercial workers in
Areas 2 and 4 and residents in Areas 3
and 4

* Dermal contact with groundwater during
showering by commercial workers in
Areas 2 and 4 and residents in Areas 3
and 4

* Inhalation of vapors released from
groundwater during showering by
commercial workers in Areas 2 and 4 and
residents in Area 3 and 4
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The completeness of these exposure pathways
will be further evaluated in the PSA RA
(Section 5.5).

K30779-H
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5.0 SCOPE OF WORK

The RA will use the preliminary evaluation
presented herein and the data to be collected
during the activities described in the
Monitoring Well Sampling and Analysis Plan
(MW SAP; HLA, 1993f) and Soil Boring SAP
(HLA, 1993h) and September 1993 Quarterly
Progress Report (HLA, 1993i), and will be
prepared in accordance with EPA guidelines
for RA (EPA, 1989a, b; 1990a, b, c; 1991b, c,
d). The results of the RA will be used to
develop preliminary remediation goals (PRGs)
for chemicals and media expected to be
potential human or environmental health
risks, as needed. PRGs are concentrations that
are expected to be protective of human health
and the environment.

The objectives of the RA are to:

* Evaluate the potential for human health
and environmental impacts associated
with the presence of site-related chemicals

* Provide a basis for risk management
decisions

* Provide PRGs for future remediation, as
needed.

This section summarizes the proposed scope
of work for the PSA RA to be completed upon
evaluation of analytical data from the
investigations described in the MW SAP

(HLA, 1993f) and Soil Boring SAP (HLA,
1993h). The proposed scope of work is
divided into 10 tasks, briefly discussed below.

5.1 Task 1 - Background and Site
History

This section of the report will provide
information on site history and background.
Additional information compiled as part of the
activities described in the MW SAP and Soil
Boring SAP (HLA, 1993f; HLA, 1993h) will be
included in the RA report.

K30779-H
December 28, 1993

52 Task 2 - Data Evaluation

HLA will employ data validation and quality
assurance/quality control (QA/QC) measures
during all additional field investigations in the
PSA as described in the Quality Assurance
Project Plan (HLA, 1992c) to provide data of
adequate quality for use in the RA. Existing
HLA and other analytical data for the site will
also be reviewed to identify a usable dataset
for RA (EPA, 1990c). Updated data summary
sheets similar to those presented in Tables 2
through 8 will be generated. These data will
be used to identify COPCs (Task 3,

Section 5.3) and possible exposure point
concentrations (Task 5, Section 5.5).

5.3 Task 3 - Selection of Chemicals
of Potential Concern

A final list of COPCs for each of the areas will
be identified consistent with EPA guidance for
data evaluation. This list will be based on the
dataset identified in Task 2 and methods
consistent with EPA guidance. Surface water
criteria such as federal ambient water quality
criteria (AWQQ) will also be tabulated to
evaluate chemical(s) detected in surface water.

5.4 Task 4 - Toxicity Assessment

HLA will update, if necessary, the toxicity
values presented in Table 10 based on any
updates to EPA's Integrated Risk Information
System (IRIS) database and Health Effects
Assessment Summary Tables (EPA, 1985a, b;
1986a; 1987; 1991b; 1992a, b, c, ) or any
additional COPCs. Brief toxicity profiles
describing the potential noncarcinogenic and
carcinogenic effects of each of the COPCs will
be presented. This information will be used
in risk characterization (Task 6, Section 5.6).

5.5 Task 5 - Exposure Assessment
A final list of potentially complete human
exposure pathways for each of the three PSA

areas will be identified based upon further
evaluation of available data. Possible doses to
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hypothetical receptors will be estimated to
evaluate reasonable maximum exposures
(RMEs) and typical average exposures in each
area. Exposure point concentrations will be
estimated for each receptor identified in an
area, as needed, using either measured
concentrations or models developed for
exposure assessments and consistent with EPA
guidelines (EPA, 1989a).

5.6 Task 6 - Risk Characterlzation

The likelihood and possible severity of adverse
effects to humans resulting from exposure to
the COPCs in each area for each type of
exposure scenario will be analyzed. For

‘noncarcinogenic chemicals, HLA will compare

exposure estimates to EPA-established
reference doses (RfDs). This will provide a
chemical and receptor-specific hazard quotient
(HQ). To evaluate multipathway exposures,
HQs may be summed to derive a hazard index
(HD). An HQ or HI less than 1.0 indicates a
low probability of adverse noncancer health
effects; an HQ or HI greater than 1.0 indicates
a potential for adverse noncancer health
effects. For carcinogens, EPA-established
slope factors (SFs) and risk-estimation models
will be used to estimate cancer risks.

5.7 Task 7 - Ecological Risk
Assessment

HLA will conduct a qualitative evaluation of
potential impacts to ecological receptors.
Possible ecological receptors (e.g., birds), if
any, will be identified and potential adverse
effects to these receptors will be qualitatively
discussed.

5.8 Task 8 - Uncertalnty Analysls

This task consists of a semiquantitative
evaluation of uncertainties inherent in the
PSA RA. The uncertainty analysis will
identify individual components and
approaches used in the RA and rate the
potential for concern to over- or underestimate
risks. The risk assessor's professional
judgement will be used to assign ratings of
low, moderate, or high uncertainty to
components and approaches that may yield
differences in risk estimates, as recommended
by EPA (1989a). A "low" rating will be
assigned to approaches that may yield

K30779-H
December 28, 1993

differences in risk of less than an order of
magnitude, "moderate” ratings will be assigned
to differences of between one and two orders
of magnitude, and "high" ratings will be given
differences of more than two orders of
magnitude (EPA, 1989a). The general impact
of the uncertainties in the overall RA can be
assessed based on a review of this summary
table.

5.9 Task 9 - Development of
Preliminary Remediation Goals

Based on the results of the RA, health
risk-based PRGs for each medium of concern
(EPA, 1991d) or promulgated regulatory
standards (e.g., MCLs) for groundwater will be
identified for COPCs that may pose
unacceptable human or environmental health
risks. EPA methods for development of PRGs
will be used (EPA, 1991e) if promulgated
regulatory standards do not exist or are not
appropriate. The PRGs and promulgated
standards will be considered in the RAP for
possible implementation of corrective
measures in any of the PSA areas.

5.10 Task 10 - Report Preparation

HLA will prepare a preliminary draft report for
review by VW&R. The results of the RA will
be presented in both tabular and narrative
form. Comments by VW&R will be
incorporated into the report, and a draft report
will be submitted to the Department. The
final report will be prepared following review
by VW&R and the Department, and the
incorporation of comments to the draft.
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6.0 SCHEDULE

The RA report schedule will be submitted to
VW&R and the Department 30 days after
written notification of approval of the Work
Plan is received from the Department or
completion of field activities described in
Section 5.0, whichever is later.
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Table 1. Conceptual Model of Mall and PSA Risk Assessments

Risk Assessment Work Plan
Preliminary Study Area
Boise, Idaho

Groundwater

Surface water

Biota

Direct contact (ingestion ard dermal contact)
Volatilization to indoor and outdoor air (inhalation)

Volatilization to indoor and outdoor air (inhalation)

Drinking water withdrawal (ingestion and inhalation)

Sail infiltration and chemical migration to
groundwater

Groundwat